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SUBSYSTEM: GROUND STATION - MSELS FMEA NO.: 0S-2MD=00012 REV: 11 Jul 29
ASSEMELY : Remote Cantrel Unit (ROU) ABCRT: CRIT. FUNC: 1R
B/N : 517085 CRIT. HW: 2

: VEICE 102 103 104 105
QIANTTTY : 1 EFYECTIVITY: X X X X

PHASE(S) PL. 10 OO DO X 1s
REDUNDANCY SCREEN: A-pass B~fail C-nass

b GE: _/)
ITEM: Rencte Cartrol Unit (RCU)

FUNCTICN: Provides cantrcl of the MSELS-MD coeraton from a remcte location.

FATIURE MODE: No output; the RV does not provide cne or both of the o
arpats it mist send to the MSELS-MD Shelter,

CAISE(S) 3 Pz.em-part failure, or wire/catact loses comtimiity (cpens). All
Causes are in the RCU IRJ. Specific causes are that SYS SEL switch wiper
cpens, or +24 VIC return wire/contact opens, or B/U Select wire/contact
coens. .

EFTZCT(S) ¢ (A)SUBSYSTEM (B) INTERFACES (C)MISSION (D)CREW/VEEICE

(A/B) No effect on the R itself; it no lager p:wma ¥2 RAD contmol
signal to the shelter, bt the signal is no loger needed, MSELS (as 2
whole system) will cormtirue to operate properly.

(C) No effect.

(D) No effect at this failure; c:cr:ra‘:t RF guidarce signals cmtirue at the
Orbiter. However, same second failures could cause loss of crew/vehicle
duetode;zﬁat;mofthetemunlareaapprcaduard‘m functicrs.
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DISPCSTICN AND RATTIQNAIE:
(A) [ESIN (B) TEST (C) INSPECTICN (D) FATIL'RE HISTORY (E) QOFERATICNAL USE

(A)- DESIGN
The MSELS dsignwasstruc&radfrmaxistirq/prwengmxﬂ—based larding
systems amd uGpgraded to mest MIL~-E-4158, MIL~STD-454 ard all subsidiary
specifications in effect at the time of marufacture. Military ard
standard NASA approved parts, materials ard processes were used.

The design evolved from a timely ard in-depth internal desian review
precess culminating in an cptimm reliability/maintainability/performance
end-item product. The design review process included stidies such as
FMEA, electrical and thermal analysis, sneak circuit analysis, wors:t cass
stidies, tolerance analysis, ete. which resulted in direct impact of the
desion.

The design was arproved via the formal NASA-Faton FCR, CIR, FCA, 7O ardd
certificaticn preeess.

(8)~ I=ST
The MSHIS program consists of an equipment confidercs muild-up arcrcach
starting from 100% screenirg of corponents (bxm=-in amd ervircrmental
test). Dnvircnmental testing of SRJ’s ard 100% temperatize/vibration
tasts at the IR and equimmernt rack-level.

In plant ATP for functicnal performance verificaticn and werkmansnip will
be performed ard witnessed by Eaton, NASA and AFFRO on all IRUs ard again
at system level.

Sites testing and certificatien will be performed on each system after
installaticn. Amrual flight tests are canducted to demonstrate cortirted
system compatibility.

Groud Turnarourd Test - Verify cperation of the MSELS Grourd Statien
Fricr to each Orbiter larding.
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(D)=

 INSPECTION

Receiving Inspection

Recelving inspecticn verifies all incomirg parts and materials, including
the performance of visual ard dimensicnal examinations. All electrical,
mechanical amd raw material records that certify materials and physical
properties per drawing/specification requirements are retained by
receiving inspecticn as required by comtract.

Assembly/Installation .

All detailed inspections are planned aut by the methodization departent
for all new builds, spares amd repairs for the MSELS .
Inspection points are designatad ¢o permit inspection before the
arplicable porticns of the assembly became inaccessible and prior o the
next assambly cperation.

o
All processes amd certifications are monitored and verified Ly
inspection. The critical processes are soldering, conformal coating,
torquing and boresiting, application of adhesives/sealants amd
application of chemical film.

Testing
Al)l parts of the ATP are cbserved amd verified by QA.

Hargy Kaci
All parts ard assemblies are protected from damage or cmtcamination oo
the point of receiving inspection to final shipment, through rethods
detailed in a decumented procedure. This hardling procedure is in effacs
for all newly built hardware as well as for repair units. QA audiss
conformance to this procedre in accordance with its intermal audit
schedule, and all areas are cemsidered under contirmous andit by QA with
respect to material hardling. The maintenance of electrustatic discharge
preventicn methoeds is verified by QA through periedic awdits. All
hardware items are packaged amd protected according to cortract
requirements and are verified by inspection. Evidence of inspection cof
packaging is recortded an the applicable shipping decument.

All field and flight failures were reviewed. One failure was icentified,
which ecourred in circuitry similar o the MSBIS-MD hardware
cnfigwation. This failure oconxred at system power up. A remote
cortrol unit failure of this type would typically be detected durirg
System power up and generally would not oocur during system cperaticn.
Since the MSELS Ground Stations at all Shuttle larding sites are powered
W daily kegirning 4 or 5 days prior to a mission, and again 4 hours
before lamling, a less of output fajlure most likely would be detected
ard correctad before a Shuttle landing,
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(E) - QFERATIONAL USE

For lower ceilings (8,000 to 10,000 feet) or night coerations, redurdant
MSELS (simgle-fault tolerance) is required for lamding en a concrete
nuoway. MSELS is also mandatory for daylight lardings on the lakebed
with reduced ceilings, but is not required to be recimdant. Deorbit is
not attempted if the ceilirng is less than 8,000 feet to ensure good
visipility at low altitude. If radar tracking data (available at
Edwards, KSC, and Northrwo only) and grourd cxmumications are availakile,
the MCC can attempt to resolve a MSRLS dilemma. Remote control operators
are trained to evaluatas system health and recognize probable failure
mdes fram the Remote Control Unit Display. The Remote Control Unit
Dﬂsﬂayis:mnﬁxm&iuadmxzmke'&azﬁmunaaftmamﬂiunxiaa(Muﬂ
failure, irtermittent, or rardam) ard advise the chain of commard en the
status ard the estimatad time to restore coeraticen,
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